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Algorithms  for  Psychrometric  Calculations 
(Skeleton  Tables  for  the  Thermodynamic  Properties  of  Moist  Air) 


T.  Kusuda 

Computer  algorithms  to  obtain  tiiermodynamic  properties  of  saturated  and  unsaturated  moist  air 
are  presented  in  this  paper.  The  saturated  moist  air  properties  are  calculated  by  the  methodology 
developed  by  J.  A.  GofT  and  S.  Gratch  for  their  ASHRAE  tables  (1967  Book  of  Fundamentals,  The 
American  Society  of  Heating,  Refrigerating  and  Air  Conditioning  Engineers).  Sample  calculations  were 
performed  using  a  computer  program  based  upon  the  algorithms  presented  herein  and  the  results 
are  attached. 

Key  words:  Computer  algorithm;  psychrometrics;  saturated  and  unsaturated  moist  air;  thermodynamic 
properties. 

1.  Introduction 

Very  accurate  values  of  moist-air  properties  are  required  for  many  engineering  problems. 
Most  notable  examples  are  those  required  in  psychrometric  calorimetry  for  measuring  the  capacity 
of  various  air  conditioning  apparatus,  moisture  transfer  analyses  in  the  cold  storage  warehouses, 
and  analyses  of  simultaneous  transfer  of  heat  and  moisture  affecting  the  physiological  responses 
of  biological  bodies.  Although  numerous  psychrometric  formulas  and  charts  currently  exist,  the 
thermodynamic  properties  of  moist  air  calculated  by  Goff  and  Gratch  (1945)  [1]'  are  still  con- 
sidered most  accurate  and  extensive.  Their  calculations  are  based  upon  the  theory  of  statistical 
mechanics  whereby  interactions  of  major  molecular  components  in  the  moist  air  are  taken  into 
consideration.  Thus  the  calculation  methodology  employed  by  Goff  and  Gratch  to  produce  the  now 
well-known  ASHRAE  tables  of  moist-air  properties  should  be  valid  beyond  the  ranges  within 
which  their  calculations  had  been  made.  For  example,  the  barometric  pressure  up  to  3  atm  and 
the  temperature  to  400  K  can  be  covered.  In  addition,  it  is  believed  that  the  methodology  is  vaUd 
for  a  mole  fraction  composition  of  dry  air  different  from  that  used  in  the  original  calculations. 

Although  the  basic  principle  of  calculation  procedures  for  obtaining  the  moist  air  properties 
is  described  in  the  1949  paper  of  J.  A.  Goff  [2],  it  is  not  readily  adaptable  for  machine  calculation. 
The  purpose  of  this  paper  is,  then,  to  list  step-by-step  procedures  for  computer-oriented  engineers  to 
be  able  to  calculate  the  accurate  values  of  moist  air  properties  based  upon  the  Goff  paper  mentioned 
above.  Since  the  paper  is  not  intended  for  elaborating  the  thermodynamic  principles  inherent 
to  the  calculation  procedures,  those  who  wish  to  familarize  themselves  with  that  account  should 
refer  to  references  [1]  and  [2].  The  complete  National  Bureau  of  Standards  program  called 
PSYCHR  has  been  written  to  follow  the  calculation  procedures  described  in  this  paper.  This  pro- 
gram has  successfully  reproduced  the  ASHRAE  table  of  saturated  moist  air  for  29.92  in  of  baro- 
metric pressure. 

Additional  programs  called  CF,  DBWBW,  DBDPW,  DBRHWB,  coupled  with  PSYCHR, 
can  be  used  to  calculate  thermodynamic  properties  of  unsaturated  moist  air  by  inputting  values  of 
the  barometric  pressure,  dry-bulb  temperature,  and  any  one  of  several  humidity  indices  such  as 
wet-bulb  temperature,  dew-point  temperature,  relative  humidity,  and  humidity  ratio. 

The  program  has  been  further  employed  to  calculate  the  thermodynamic  properties  of  moist  air 
at  various  degrees  of  saturation  and  at  various  barometric  pressure  levels.  Sample  results  of  such 
calculations  are  attached  to  this  algorithm.  It  is  believed  that  the  step-by-step  account  of  the  cal- 
culation methodology  and  the  sample  calculations  presented  herein  should  be  very  useful  in  future 
reference  work  relating  to  accurate  psychrometric  calculations. 

'  Figures  in  brackets  indicate  tile  literature  references  on  p.  10. 
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2.  PSYCHR  Program 


Input:     Pr=  barometric  pressure  (inches  Hg) 

t=  dry-bulb  temperature  (F) 
Output:   ha  =  enthalpy  of  dry  air  (Btu/lb  of  dry  air) 

hs  =  enthalpy  of  saturated  moist  air  (Btu/lb  of  dry  air) 
Va  =  volume  of  dry  air  (ft.^/lb  of  dry  air) 
Vs—  volume  of  saturated  moist  air  (ft.^'/lb  of  dry  air) 
Ws  —  humidity  ratio  of  saturated  moist  air  (lb  of  H20/lb  of  dry  air) 
fs  =  air-water  interaction  factor 
hu)  —  enthalpy  of  saturated  water  (Btu/lb  of  H^O) 

Pvs  =  vapor  pressure  of  liquid  water  in  moisture  saturated  air  (inches  Hg) 
Sa  =  entropy  of  dry  air  (Btu/lb,  F) 

5s  =  entropy  of  saturated  moist  air  (Btu/F,  lb  of  dry  air) 
1.  Composition  of  dry  air. 


Components   Oxygen  Nitrogen         Argon       Carbon  dioxide 

Chemical  Symbols   O2  N2                Ar  CO2 

Mole  fraction  (Z)   0.2095  0.7809           0.0093  0.0003 

Molecular  weight  (M)   32.000  28.016           39.944  44.01 

(natural  oxygen  scale) 

Molecular  weight  of  air   Ma  =  28.966 

Molecular  weight  of  water   Mw=  18.016 


2.  Kelvin  temperature  used  for  the  calculations.^ 

r=V^  +  273.16 
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3.  Zero  pressure  constants. 


Components 

Oxygen 

Nitrogen 

Argon 

Carbon 
dioxide 

Water 

C  

7/2 

7/2 

5/2 

7/2 

4 

/V,  

1 

1 

0 

2 

1 

N;  

0 

0 

0 

1 

1 

N,  

0 

0 

0 

1 

1 

dAK)  

2235.4 

3352.69 

00 

960 

2291.16 

d-AK)  

00 

00 

00 

1944 

5176.37 

d,{K)  

00 

00 

00 

3379 

5445.59 

A{K)  

1.073 

0.9580 

0 

0 

5.011 

B  

0 

0.09 

0 

0 

0 

D(K-^)  

3.30  X  10-6 

2.023  X  10-6 

0 

0 

2.32  X  10-5 

F  

0.011 

0.009009 

0 

0 

0 

ai  

0 

0 

0 

0 

-0.03958 

a-)  

0 

0 

0 

0 

0.05353 

as  

0 

0 

0 

0 

0.04000 

Const  

1.2164 

-0.414686 

1.867 

1.8945 

-4.1083 

If  the  new  Kelvin  Temperature  Scale  is  to  be  used,  273.16  in  this  algorithm  should  be  replaced  by  273.15.  Detailed  discussions  on  this  subject  are  presented 
betiinning  on  p.  9. 
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h°  s° 

4.  For  each  component,  calculate  zero  pressure  enthalpy  and  entropy,  — ,  and  77  by  tlic 

A  n 


following  relations. 

h° 
R 


hr-  (1-e-V)  In(l-e-V)  | 


^=c(l-lnT)  +  ^yV, 


3 

I 

k=l 


on      3  f  pSirn  _„0it\  _  1  1 

■Br^  +  f+^  a,e->^.r  ( ^.r  +  1 )  +  F  |  j  +  Const 


where  R  =  1 .98583  cal/mol,  K. 

5.  Zero  pressure  enthalpy  and  entropy  of  dry  air  and  water  vapor  are  then  obtained  by 


h°.  = 

"air 


^02^  O2        ^N2^N2  Ar  +  -^002^002 

Ma 


h° 


^02^  O2  "I"  ^N2'S  N2     ^Ar^  Ar  "I"  -^€02^  CO2 


Ma 


0.03945 


■^H20 


•^H20^  jy^ 


6.  Pressure  in  atmosphere 


7.  Virial  coefficients: 


Pt^P, 129.921 


A  an  " 
Baa- 


Bww  ■ 


40.70+ 13116t  +  12t'5  •  10^ 
40.70  +  26232t  +  48t3  •  10^ 

C  (in      t{A  (1(1      B  (i(i) 

Au,w  =  - 33.97  +  55306t  •  10^2000x2 
33.97+ 110612T- 10^20007^ 
+  55306t'(144000t  •  1072000^2 .  jq) 

0.00669 


cm^/g.  mol 
cm'''/g.  mol 
cm^/g.  mol.  K 
cm^/g.  mol 
cm^lg.  mol 


Aa 


=  -29.53+- 


cmVg-  mol,  K 
{l-e-^')+AT+BT'^  +  DT^  cm'Vg.  mol 


fi„^  =  -  29.53 +  O.OO6690e-«^  +  2^T  +  35T2  +  4Z)T3    cmVg.  mol 
Caw  =  T{A(i,c  —  B(,uj)  cm^/g.  mol,  K 


where  A  =  17546 
fi= 95300 
Z)  =  8.515  •  10^ 
6'  =  4416.5 


cm'''  K/g.  mol 
cm^  K^/g.  mol 
cm^  K^/g.  mol 
K 


cal/g 
cal/g 
cal/g 
cal/g 


K 


^  Throughout  this  algorithm 


"  means  "is  replaced  by"  instead  of  "equals  to"  as  In  conventional  mathematics. 
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/4  u>u'u' =  0.0348T^^iu>  cm^/g.  mol.  atm 

Bwww  =  0.10MT'^A'i,wBww  cm^/g.  mol.  atm 

C www  —  r{Au,ww  —  Bwww)  cm-'^/g.  mol.  atm,  K 


8.  Dry  air  properties 


Btu/lb 


,    ,  0.0242179 -Cg^/^r)     R  ,    ,n,     1  .nnoA  m  /ik  17 

/  82.0567  \ 

^/ 453.5924   

128316.85/  M„  '"'^ 

9.  Calculate  the  water  vapor  pressure.  If  T  ^  273.16, 

u  =  273.16t 

2  =  -9.09718(u-l)  -3.56654  logio«  + 0.876793(^1  - -J  ) 
fs=  0.0060273  •  10^  ....  (atm)  ....  vapor  pressure  of  ice. 

if  r>  273.16, 

«  =  373.16t 

z  =  -7.90298(«-l) +5.02808  logio« 
- 1.3816  •10-7{10i'-34-i(i-i/«)_i} 
+  8.1328- 10-3(10-3«i49(«-i)_i) 

Ps=10^  ....  atm  ....  vapor  pressure  of  liquid  water. 
P..  =  29.921 -Ps- 

10.  Calculate  humidity  ratio  and  mole  fraction  of  moisture  saturated  air. 

a-{Aaa    ZAaw+Aww)  82.0567"^  82.0567 

z' =  a(l-^^  + f3(^-lj  ()8  is  tabulated  below) 

=  0.62197  -  ^' 


18.016 


28.966  •  r,+  18.016 


11.  Table  of  jS,  /i',  L  for  the  Lagrangean  interpolation. 


\  1.8  ) 

h  u,  (cal/g) 

—  80 

0.44*10"** 

—  1 14  ?5 

-70 

1.90*10-« 

-110.54 

-60 

0.71*10-7 

- 106.64 

-50 

2.35*10-7 

-102.58 

-40 

0.70*10-« 

-98.34 

1  91  *1 0-s 

—  93  92 

-20 

0.48*10-5 

-89.34 

-10 

1.11*10-5 

-84.57 

0 

2.43*10-5 

-79.64 

0 

2.37*10-5 

0.02 

10 

4.44*10-5 

10.06 

20 

0.79*10-4 

20.06 

30 

1.34*10-4 

30.04 

40 

2.19*10-4 

40.03 

50 

3.46*10-4 

50.01 

60 

5.26*10-4 

60.00 

70 

0.78*10-3 

69.99 

80 

1.12*10-3 

80.01 

90 

1.58*10-3 

90.05 

'  means  multiplication  in  this  table. 


12.  Calculate  the  properties  of  water  vapor. 


0.0242179  f  1  1 

h'y=h°H,o  -j^  2  + 477.277  cal/j 


Btu/lb 


0.0242179 


R 

■—  In  Ps- 0.83960,  Btu/lb,  F  or  cal/g,  C 


Va=  — 


1   / 453. 5924  \  / 82.0567 


Mu,  \28316.85 
13.  Enthalpy  of  liquid  water. 

/iu,=  1.8  h'....  Btu/lb 


'4  WW     A  WW  ,ft^/lb 


353-302  O  -  70  -  2 


14.  Calculate  the  properties  of  moist  air  saturated  with  water  vapor. 

hs  =  ^  { [MaYshl,,  +  M ( 1  -  y,)  /i°  ,0  ] 

- 0.02^2179  [{Y%-Baa  +  2Y,{\-Ys)Baw+  (l-Ysy-Bu,w)Pt 
-112(1  -  Ys)^B,owwPj]}  -  109.782  +  859.099Ws,B.t.u.l\h.  of  dry  air 

''^M~Y,  ^  ^^"^^^r  +  Mu,(l  -  n)5°H,o] 

+  0.0242179[(F2c„^  +  2F,(l-F,)C„„,+  (1  -  F,)''C«,^)P, 

+  1/2(1-  Y,yCu,u,u,P'j]  -  R  [Ys  In  Ys+  ( 1  -  F.)  ln(  1  -  F,)  +  InPJ 

-  1.60096 -0.83960r,,  B.t.u./lb.  of  dry  air,  °R 

1    /  453.5924  \  f  82.0567 
'^MaF,  128316.85/  1  P,t 

-  [ ( F;M „„  +  2F,(  1  -  F,.)^«„^  +  ( 1  -  YsVA „,„,) 

-  (1  -Fs)3^^^„,-P,]}ft.3/lb.  of  dry  air 

3.  CF  Program 

Comments:  When  t  ^  112  °F,  this  program  CF  is  used  to  find  correction  terms  for  h  and  v 
calculated  by 

h  =  ha+  (WIW,)  [hs  -ha),  V=  V„  +  (  WIWs){V,  -  Va)  . 

Input:  ?=dry  bulb  temperatures  (F) 

^=  humidity  ratio  (lb  HaO/lb  of  dry  air) 

Ws=  humidity  ratio  of  saturated  moist  air  (lb  H-iO/lb  of  dry  air) 
Output:  V=  correction  terms  to  the  volume  v  (ft/lb  of  dry  air) 

h  =  correction  term  to  the  enthalpy  h  (Btu/lb  of  dry  air) 
Calculation  procedures: 

1.  Use  the  Lagrangean  interpolation  technique  to  pick  up  A  and  B  from  the  following  table: 


t 

A 

B 

96 

0.0018 

0.0268 

112 

.0042 

.0650 

128 

.0096 

.1439 

144 

.0215 

.3149 

160 

.0487 

.6969 

176 

.1169 

1.636 

192 

.3363 

4.608 

2.  v={ws)'{^  WsV 
l  +  1.6078r 
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4.  DBWBW  Program 


Input:  t  — 

dry-bulb  temperature  (F) 

f  *  — 
t  — 

thermodynamic  wet-bulb  temperature  (K) 

r  t  — 

L/uipui.  yv  — 

numiQiiy  rdiju  oi  iiioifei  dir  yiu  oi  ri2w/iD  ui  ury  dir 

h  — 

enthalpy  of  moist  air  (Btu/lb  of  dry  air) 

v= 

Vvfiuiim;  \j  L                  cin          /  au  xjl  xjh.  y   cii  i  y 

degree  of  saturation 

water  vapor  pressure,  inches  Hg 

DP  = 

dew-point  temperature,  F 

RH  = 

relative  humidity,  % 

Calculation  procedures: 

1.  CALL  PSYCHR  {P,,       t,  ha,  /i,,  Va,  Vs,  Ws,U  hw) 

2.  CALL  PSYCHR  (P„  P„„  t*,  h*,  hf,  V*,  V*,  Wfjf,  h*y 

3.  Iterate  on  W  to  satisfy 

W 

h  =  ha  +  -^  {hs-ha)+h 

h+{Wf-W)h*  =  h: 
where  h  is  obtained  by   

CALL  CF(^  r,  r«,  V,  h). 

If  i  =S  112  °F,  however,  W  may  be  calculated  by 


W- 


4.  If  ?  <  112  °F, 


hs-ha-h*Ws 


5.  If  ^  >  112  °F, 


W 

h  =  ha  +  -^  (hs  —  ha) 


CALL  CF  {t,  r,  Ws,  V,  h) 
h^h  +  h 


7.  RH  =  -^^ 


l-d-M)/.^; 


8.  Iterate  PSYCHR  on  various  DP  until 

W=Ws{DP). 

9.  PV=P,ADP) 


'  Properties  with  superscript  (*)  depict  those  evaluated  at  the  thermodynamic  wet-hulb  temperature  (*. 


5.  DBDPW  Program 

Input:  i=  dry-bulb  temperature  (F) 
Z)P  =  dew-point  temperature  (F) 
Pt  —  barometric  pressure  (inches  Hg) 
Output:  W—  humidity  ratio  (lb  of  H-jO/lb  of  dry  air) 
h  =  enthalpy  (Btu/lb  of  dry  air) 
V=  volume  (ft^/lb  of  dry  air) 
RH=  relative  humidity,  % 
t*=  thermodynamic  wet-bulb  temperature,  F 
Calculation  procedures: 

1.  CALL  PSYCHR  (P„     DP,  h'„,  K,  r;„  f;,  r;,/;',  A',) 

2.  CALL  PSYCHR  (P,,       t,  ha,      Va,  Vs,  r,,/„  h^) 

3.  If  ?  «  112  °F 


4.  If  f  >  112  °F 


h  =  ha+-^  [Vs-Va] 


CALL  CF  it,  r,  r,,  V,  h) 

w 

h^h„  +  ^  {hs  —  h(,)  +  h 

V-Va  +  ^  {Vs-Va)  +  V 


w 

5.  jji 


jxX  100 

l-(l-At)/,^ 


6.  Iterate  t*  on  the  following  equation  by  making  use  of  PSYCHR. 

h+(WAt*)-w)hAn=h{t*). 

6.  DBRHWB  Program 

/npuf;  P,=  barometric  pressure  (inches  Hg) 
dry-bulb  temperature  (F) 
(\)  =  relative  humidity,  fraction 
Output:  t*  —  thermodynamic  wet-bulb  temperature  (F) 
Calculation  procedures: 

1.  CALL  PSYCHR  (P,,       t,  ha,  hs,  F„,  F,,  Ws,fs,  /?«,) 

2-  Ps  =  4>Prs  approximation) 


8 


If  ^<  112  °F 
If  ?  >  112  °F 


ha  +  fJiihs  —  lla). 

CALL  CF      r,  Ws,  P,  h) 

h^h  +  h 


4. 


W=ixWs 


5.  Iterate  the  following  formula  to  find  f*  by  making  use  of  PSYCHR. 


h+{Ws{n-w)-hAt*)^hs{n 


7.  Comments  on  the  New  Kelvin  Temperature  Scale 


The  values  for  saturation  pressure  of  water  calculated  by  the  algorithms  presented  herein  are 
identical  with  those  tabulated  in  table  2  of  Chapter  21  of  1967  ASHRAE  Book  of  Fundamentals. 
These  values  were,  however,  obtained  by  the  GofiP s  calculation  based  upon  the  old  Kelvin  scale 
[^=7'  — 273.16  (Centigrade  vs.  Kelvin)].  In  October  1954,  the  Tenth  General  Conference  on 
Weights  and  Measures  adopted  a  new  Kelvin  scale  T  of  absolute  temperature  on  which  the  triple- 
point  of  water  is  assigned  the  value  273.16.  According  to  this  new  convention,  the  new  temperature 
scale  becomes  f=  7  —  273.15.  Prof.  J.  A.  Goff  published  new  formulas  corrected  for  this  new 
temperature  scale  for  saturation  pressure  in  his  most  recent  paper  (Saturation  Pressure  of  Water 
on  the  New  Kelvin  Temperature  Scale,  1963  International  Symposium  on  Humidity  and  Moisture, 
Washington,  D.C.).  According  to  that  paper,  the  saturation  pressure  for  the  new  temperature 
scale  will  be  calculated  by  the  following  algorithms. 


u  =  273.16/ [(f-32)/l. 8  + 273.15] 


P,  =  29.92  10^ 


(1013250  dyn/cm2) 


when  (1)  saturation  over  ice 


z  =  -9.096936(u-l)  -  3.56654  logioM 


+  0.876817  1  — 


2.2195983 


(2)  saturation  over  liquid  water 


z  =  - 10.79586(^-1)  -5.02808  logio" 


+ 1.50474-10-^(1  -  i0-8-29692(i/«-)) 


+  0.42873-10-3{104-76955(i-»)_i) 


-2.2195983 


According  to  this  new  formula,  the  corrections  AP/P  to  the  current  ASHRAE  table  values  ot  the 
saturation  water  vapor  pressure  are  found  to  be  extremely  small,  as  shown  in  the  following  table. 


over  ice                          t  (°F)  ^P|P 

-292  -0.00513 

-220  -0.00216 

-148  -0.001050 

-  76  -0.000541 

-  4  -0.000269 
+  32  -0.000181 


over  liquid  32  -0.000193 

water  68  -0.0001320 

104  -0.0000854 

140  -0.0000493 

176  -0.0000212 
212  0.00000 


For  the  engineering  calculation,  the  algorithms  based  upon  Goff's  1949  paper  for  PSYCHR  should, 
therefore,  be  sufficiently  accurate. 


Unit  Conversion  Table 


V 
P 


To  Convert  From 
[fts/lb] 


To 


r 


in  Hg* 

(32  °F) 


[Btu/lb] 

[Btu/lb  °R] 
[lb/lb] 


V  [m'Vkg] 
P'  [N/m^] 


P"  [kg/m2] 
P'"  [mm  Hg] 
h'  [J/kg] 

h"  [kcal/kg] 

s'    [kcal/kg  K] 
s"  [J/kgK] 
W  [g/kg] 


Operation  Required 
r=  0.06243  V 
P'  =  3386.389  P 


P"  =345.3  P 

P"'=25.4  P 

h'  =  (/i- 7.686)  2326 

//i-7.686\ 

'  =l"T:8-j 

s'  =5-0.01617 

5"  =  (s- 0.01617)  4184 

r'  =  1000  r 


*Density,  13.595  g/cm^ 
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9.  Sample  Results  of 
Psychrometric  Calculations 


NOMENCLATURE 


ALT   Altitude,  ft 

DB   Dry-bulb  temperature,  F 

WB   Thermodynamic  wet-bulb  temperature,  F 

DP   Dewpoint  temperature,  F 

RH   Relative  humidity,  percent 

PV   Vapor  pressure,  in.  hg 

W   Humidity  ratio 

H   Enthalpy,  Btu  per  lb  of  dry  air 

S   Entropy,  Btu  per  F  per  lb  of  dry  air 

V   Volume,  cu  ft  per  lb  of  dry  air 

PB   Barometric  pressure,  in.  hg 


Thermodynamic  properties  tabulated  in  this  publication  are  calculated 
by  the  Goff  and  Gratch  formulas  originally  published  in  Standardization 
of  Thermodynamic  Properties  of  Moist  Air  (ASHVE  Journal  Section 
1949). 


DB 

WB 

DP 

—40.0 

—40.0 

—40.0 

.0 

.0 

.0 

.0 

—.1 

—.6 

.0 

—.2 

—1.2 

.0 

-.3 

—1.9 

.0 

-.4 

-2.5 

.0 

—.5 

-3.2 

.0 

—.6 

—3.9 

.0 

—.7 

—4.6 

.0 

—.8 

—5.4 

.0 

-.9 

-6.2 

.0 

-1.0 

—7.0 

.0 

—  1.1 

—7.8 

.0 

—  1.2 

—8.7 

.0 

—  1.3 

—9.7 

.0 

-1.4 

-10.6 

.0 

—  1.5 

—11.6 

.0 

—  1.6 

—  12.7 

.0 

—  1.7 

—  13.8 

.0 

—  1.8 

—15.0 

.0 

-1.9 

-16.3 

.0 

—2.0 

—  17.7 

.0 

-2.1 

-19.2 

.0 

—2.2 

—20.8 

.0 

-2.3 

-22.5 

.0 

-2.4 

-24.4 

40.0 

40.0 

40.0 

40.0 

39.0 

37.8 

40.0 

38.0 

35.4 

40.0 

37.0 

32.9 

40.0 

36.0 

30.4 

40.0 

35.0 

27.7 

40.0 

34.0 

24.8 

40.0 

33.0 

21.5 

40.0 

32.0 

19.9 

40.0 

31.0 

16.0 

40.0 

30.0 

11.3 

40.0 

29.0 

5.4 

40.0 

28.0 

-2.5 

40.0 

27.0 

-15.3 

40.0 

26.0 

-85.5 

PB  =31.02,  Altitude  =  -1000 


RH 

PV 

W 

100.0 

.0038 

.00008 

100.0 

.0376 

.00076 

96.9 

.0365 

.00074 

93.8 

.0353 

.00071 

90.7 

.0341 

.00069 

87.5 

.0330 

.00066 

84.4 

.0318 

.00064 

81.3 

.0306 

.00062 

78.2 

.0294 

.00059 

75.1 

.0283 

.00057 

72.0 

.0271 

.00055 

68.9 

.0259 

.00052 

65.8 

.0248 

.00050 

62.7 

.0236 

.00048 

59.7 

.0225 

.00045 

56.6 

.0213 

.00043 

53.5 

.0201 

.00041 

50.4 

.0190 

.00038 

47.3 

.0178 

.00036 

44.3 

.0167 

.00034 

41.2 

.0155 

.00031 

38.1 

.0143 

.00029 

35.0 

.0132 

.00027 

32.0 

.0120 

.00024 

28.9 

.0109 

.00022 

25.8 

.0097 

.00020 

100.0 

.2477 

.00503 

91.7 

.2271 

.00461 

83.5 

.2069 

.00420 

75.5 

.1870 

.00379 

67.6 

.1674 

.00339 

59.8 

.1481 

.00300 

52.1 

.1291 

.00261 

44.6 

.1104 

.00223 

41.3 

.1024 

.00207 

34.2 

.0846 

.00171 

27.1 

.0671 

.00135 

20.1 

.0499 

.00101 

13.3 

.0330 

.00067 

6.6 

.0164 

.00033 

.1 

.0002 

.00000 

H 

S 

V 

—9.54 

—.0242 

10.19 

.80 

—.0006 

11.18 

.77 

—.0007 

11.18 

.75 

—.0007 

11.18 

.72 

-.0008 

11.18 

.70 

-.0008 

11.18 

.67 

—.0009 

11.18 

.65 

—.0010 

11.18 

.62 

-.0010 

11.18 

.60 

—.0011 

11.18 

.57 

-.0011 

11.18 

.55 

—.0012 

11.18 

.52 

—.0012 

11.18 

.50 

—.0013 

11.18 

.47 

—.0013 

11  18 

.45 

-.0014 

11.18 

.42 

—.0015 

11.18 

.40 

—.0015 

11.17 

.37 

—.0016 

11.17 

.35 

-.0016 

11.17 

.32 

-.0017 

11.17 

.30 

—.0017 

11.17 

.28 

-.0018 

11.17 

.25 

—.0019 

11.17 

.23 

-.0019 

11.17 

.20 

-.0020 

11.17 

15.02 

.0290 

12.24 

14.57 

.0281 

12.23 

14.13 

.0272 

12.23 

13.69 

.0263 

12.22 

13.26 

.0254 

12.21 

12.84 

.0245 

12.20 

12.42 

.0237 

12.19 

12.01 

.0228 

12.19 

11.83 

.0225 

12.18 

11.45 

.0216 

12.18 

11.06 

.0208 

12.17 

10.69 

.0200 

12.16 

10.32 

.0192 

12.16 

9.96 

.0184 

12.15 

9.61 

.0176 

12.14 

353-302  O  -  70  -  3 
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PB  =31.02,  Altitude  =  - 1000  -  Continued 


DB 

WB 

DP 

RH 

PV 

W 

H 

S 

V 

80.0 

80.0 

80.0 

100.0 

1.0323 

.02152 

42.79 

.0822 

13.57 

80.0 

79.0 

78.7 

95.7 

.9879 

.02056 

41.74 

.0802 

13.55 

80.0 

78.0 

77.3 

91.5 

.9445 

.01963 

40.72 

.0783 

13.53 

80.0 

77.0 

75.9 

87.4 

.9020 

.01872 

39.73 

.0765 

13.51 

80.0 

76.0 

74.5 

83.3 

.8604 

.01783 

38.75 

.0746 

13.49 

80.0 

75.0 

73.0 

79.4 

.8196 

.01696 

37.80 

.0729 

13.48 

80.0 

74.0 

71.6 

75.5 

.7797 

.01611 

36.87 

.0711 

13.46 

80.0 

73.0 

70.1 

71.7 

.7406 

.01529 

35.97 

.0694 

13.44 

80.0 

72.0 

68.5 

68.0 

.7024 

.01448 

35.08 

.0677 

13.42 

80.0 

71.0 

66.9 

64.4 

.6649 

.01369 

34.22 

.0661 

13.41 

80.0 

70.0 

65.3 

60.9 

.6282 

.01292 

33.37 

.0645 

13.39 

80.0 

69.0 

63.6 

57.4 

.5922 

.01216 

32.54 

.0629 

13.37 

80.0 

68.0 

61.9 

54.0 

.5570 

.01143 

31.74 

.0613 

13.36 

80.0 

67.0 

60.1 

50.6 

.5225 

.01071 

30.95 

.0598 

13.34 

80.0 

66.0 

58.2 

47.3 

.4887 

.01000 

30.18 

.0583 

13.33 

80.0 

65.0 

56.2 

44.1 

.4556 

.00931 

29.42 

.0569 

13.31 

80.0 

64.0 

54.2 

41.0 

.4231 

.00864 

28.69 

.0555 

13.30 

80.0 

63.0 

52.1 

37.9 

.3913 

.00798 

27.97 

.0540 

13.29 

80.0 

62.0 

49.8 

34.9 

.3602 

.00734 

27.26 

.0527 

13.27 

80.0 

61.0 

47.5 

31.9 

.3296 

.00671 

26.57 

.0513 

13.26 

80.0 

60.0 

44.9 

29.0 

.2997 

.00609 

25.90 

.0500 

13.25 

80.0 

59.0 

42.3 

26.2 

.2703 

.00549 

25.23 

.0487 

13.23 

80.0 

58.0 

39.4 

23.4 

.2415 

.00490 

24.59 

.0474 

13.22 

80.0 

57.0 

36.2 

20.7 

.2132 

.00432 

23.96 

.0461 

13.21 

80.0 

56.0 

32.7 

18.0 

.1856 

.00376 

23.34 

.0448 

13.20 

80.0 

55.0 

29.2 

15.3 

.1584 

.00321 

22.73 

.0436 

13.19 

80.0 

54.0 

25.2 

12.8 

.1317 

.00266 

22.14 

.0424 

13.18 

OA  A 

80.0 

CO  A 

53.0 

OA  /* 

10.2 

.1056 

.00213 

21.55 

.0412 

13.16 

80.0 

52.0 

14.8 

7.7 

.0799 

.00161 

20.98 

.0400 

13.15 

80.0 

51.0 

7.3 

5.3 

.0547 

.00110 

20.43 

.0388 

13.14 

80.0 

50.0 

-4.3 

2.9 

.0300 

.00061 

19.88 

.0376 

13.13 

80.0 

49.0 

-33.3 

.6 

.0058 

.00012 

19.34 

.0364 

13.12 

14 


PB  =31.02,  Altitude  =  - 1 000  -  Continued 


DB 

WB 

DP 

RH 

PV 

W 

H 

S 

V 

1  OA  A 

120.0 

1  OA  A 

120.0 

1  AA  A 

100.0 

3.4476 

.07826 

115.94 

.2126 

15.86 

1 9n  n 

1 1 8  n 

117  8 

Q4  0 

Q  9QQQ 
O.COVO 

07908 

110 

Of\OA 

.ZUZ4 

1  rC  HA 

lo.  (4 

1  on  n 

1 1  <^  n 

1 10. u 

1 1 

1 10.0 

88  9 

oXjov  i 

.UD  <yo 

1  0/1  K1 

1U4.01 

1  097 

lo.bo 

114  0 

1  1  Q  9 
1  lO.^ 

89  fi 

9  84aQ 

0fiQ9fi 
.UDoZO 

QQ  on 

yy.zo 

1  QQC; 

.looO 

1  K  KO 

120.0 

112.0 

110.9 

77.3 

2.6649 

.05880 

94.29 

.1748 

15.42 

120.0 

110.0 

108.5 

72.2 

2.4892 

.05458 

89.60 

.1665 

15  32 

1 90  n 

1  ns  n 

1  fifi  1 

lUD.l 

fi7  ^ 

9  "^908 

of^o^ia 

oO.lO 

1  ^Qd 
.lOoD 

1  p;  9Q 

1  Hfi  n 

lUD.U 

1  n'^  7 

fi9 

9  1  ^QK 

04fi80 

80  Q4 
oU.y4 

1  c;i  1 
.lull 

1  c;  1  r: 
10. 10 

1 9n  n 

1 04  0 

101  9 

(^8  9 

9  OOPJO 

^■UUOU 

04Q99 

7fi  QA 
1  D.yD 

14/10 
.144U 

1  n7 

10. U  ( 

120.0 

102.0 

98.7 

53.9 

1.8571 

.03982 

73.18 

.1372 

14.99 

1  or>  n 

1  nn  n 

yo.i 

4y.o 

1  71  KA 

1.  /  lo4 

.UoDuU 

fiO  f^Q 

uy.oy 

1  Qoa 

.loVo 

1  A  Q9 

14. yz 

1  9A  fl 

QQ  n 

QQ  A 

40.O 

1  c;7Q7 

1.0  ( y  / 

.UooOO 

1  Q 

oD.iy 

.lZ4b 

1  A  acc 
14.80 

IZU.U 

Qfi  n 

Qo  a 
yu.o 

/I9  1 
4^.1 

1  44Q7 
1.44y  < 

OQOfit; 
.UoUDO 

ft9  07 

1 1  aa 
.1  loo 

1  A  TO 

14.  /y 

1 9A  n 
IZU.U 

Q/i  n 

87  a 

Q8  4 
00.4 

l.O^Oo 

09700 

.uz  ( yu 

fiO  01 

oy.yi 

1  1  Q9 

1  A  79 

14.  (Z 

120.0 

92.0 

84.8 

35.0 

1.2062 

.02529 

57.00 

.1078 

14.66 

1  OA  A 

120.0 

AA  A 

yO.O 

0 1  '7 

81./ 

ol.  / 

i.uyZi 

AOOQI 

KA  OA 

04.Z4 

1  n9'7 

i4.bi 

uQ  n 
oo.U 

iO.O 

9a  r; 

0890 

09n/( 

K1  CI 
Ol.Dl 

n07Q 

.uy  (y 

1  A  Kd 

14.0b 

1  on  n 

Qd  n 
cSb.U 

7t;  1 
(0.1 

9c; 
zo.o 

87aQ 
.0  loo 

01  891 

/1Q  1  9 

4y.iz 

nQQ9 

1  /I  K1 

14.01 

1  on  n 

C/1  n 
84. U 

71 
/ 1.0 

99  a 

7789 
.  1  lo6 

01  fioa 

Ad  IK 
4D.  (0 

.Uooo 

1  A  Ad 

14. 4b 

120.0 

82.0 

67.7 

19.8 

.6822 

.01405 

44.49 

.0845 

14.41 

1  OA  A 

120.0 

OA  A 

bo.D 

17  1 
i  t.l 

.oyu4 

01  91  9 

49  Q4 

nao4 

1  4  Q7 
14.0  ( 

1  OA  A 

120.0 

'70  A 

78. U 

14.D 

Kn99 

m  n9Q 

/in  9Q 

4u.zy 

.U  (bo 

1  A  OO 

14.33 

1  OA  A 

120.0 

76.0 

CO  A 

od.9 

1  O  1 

12.1 

/I  1  OA 

.4180 

.00853 

38.34 

.mil 

1  A  OA 

14.29 

120.0 

74.0 

48.1 

9.8 

.3372 

.00687 

36.48 

.0691 

14.25 

120.0 

72.0 

41.2 

7.5 

.2597 

.00528 

34.71 

.0656 

14.21 

120.0 

70.0 

32.7 

5.4 

.1855 

.00376 

33.02 

.0622 

14.18 

120.0 

68.0 

22.2 

3.3 

.1143 

.00231 

31.41 

.0589 

14.15 

120.0 

66.0 

3.9 

1.3 

.0460 

.00093 

29.87 

.0556 

14.11 
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PB  =31.02,  Altitude  =  -1000-Continued 


DB 

WB 

DP 

RH 

PV 

W 

H 

S 

V 

160.0 

160.0 

160.0 

100.0 

9.6555 

.28371 

358.97 

.6192 

21.88 

160.0 

158.0 

157.9 

95.1 

9.1863 

.26407 

336.81 

.5829 

21.41 

160.0 

156.0 

155.8 

90.5 

8.7346 

.24595 

316.37 

.5493 

20.98 

160.0 

154.0 

153.7 

86.0 

8.2998 

.22919 

297.46 

.5181 

20.58 

160.0 

152.0 

151.6 

81.6 

7.8813 

.21366 

279.93 

.4892 

20.21 

160.0 

150.0 

149.5 

77.5 

7.4787 

.19924 

263.66 

.4622 

19.86 

160.0 

148.0 

147.4 

73.4 

7.0915 

.18584 

248.52 

.4370 

19.54 

160.0 

146.0 

145.2 

69.6 

6.7191 

.17335 

234.43 

.4135 

19.24 

160.0 

144.0 

143.0 

65.9 

6.3611 

.16170 

221.28 

.3915 

18.96 

160.0 

142.0 

140.9 

62.3 

6.0171 

.15083 

208.99 

.3709 

18.70 

160.0 

140.0 

138.7 

58.9 

5.6865 

.14066 

197.51 

.3515 

18.46 

160.0 

138.0 

136.5 

55.6 

5.3688 

.13114 

186.75 

.3334 

18.23 

160.0 

136.0 

134.2 

52.4 

5.0638 

.12221 

176.67 

.3163 

18.01 

160.0 

134.0 

132.0 

49.4 

4.7709 

.11384 

167.21 

.3002 

17.81 

160.0 

132.0 

129.7 

46.5 

4.4897 

.10598 

158.33 

.2850 

17.62 

160.0 

130.0 

127.4 

43.7 

4.2198 

.09859 

149.98 

.2707 

17.45 

160.0 

128.0 

125.0 

41.0 

3.9608 

.09165 

142.13 

.2572 

17.28 

160.0 

126.0 

122.7 

38.4 

3.7124 

.08510 

134.73 

.2445 

17.12 

160.0 

124.0 

120.3 

36.0 

3.4741 

.07894 

127.77 

.2324 

16.97 

160.0 

122.0 

117.8 

33.6 

3.2455 

.07313 

121.20 

.2210 

16.83 

160.0 

120.0 

115.4 

31.3 

3.0264 

.06765 

115.00 

.2102 

16.70 

160.0 

118.0 

112.8 

29.2 

2.8163 

.06248 

109.16 

.1999 

16.58 

160.0 

116.0 

110.2 

27.1 

2.6150 

.05759 

103.63 

.1902 

16.46 

160.0 

114.0 

107.6 

25.1 

2.4220 

.05298 

98.41 

.1810 

16.35 

160.0 

112.0 

104.9 

23.2 

2.2372 

.04862 

93.48 

.1723 

16.24 

160.0 

110.0 

102.1 

21.3 

2.0601 

.04449 

88.81 

.1639 

16.14 

160.0 

108.0 

99.3 

19.6 

1.8904 

.04058 

84.39 

.1560 

16.05 

160.0 

106.0 

96.3 

17.9 

1.7279 

.03689 

80.21 

.1485 

15.96 

160.0 

104.0 

93.2 

16.3 

1.5724 

.03338 

76.25 

.1414 

15.87 

160.0 

102.0 

90.0 

14.7 

1.4234 

.03007 

72.49 

.1345 

15.79 

160.0 

100.0 

86.7 

13.3 

1.2807 

.02692 

68.93 

.1280 

15.72 

160.0 

98.0 

83.2 

11.9 

1.1442 

.02394 

65.56 

.1218 

15.65 

160.0 

96.0 

79.4 

10.5 

1.0135 

.02111 

62.36 

.1159 

15.58 

160.0 

94.0 

75.5 

9.2 

.8883 

.01842 

59.32 

.1103 

15.51 

160.0 

92.0 

71.1 

8.0 

.7685 

.01588 

56.44 

.1049 

15.45 

160.0 

90.0 

66.4 

6.8 

.6539 

.01346 

53.70 

.0997 

15.39 

160.0 

88.0 

61.2 

5.6 

.5441 

.01116 

51.09 

.0947 

15.34 

160.0 

86.0 

55.2 

4.5 

.4391 

.00897 

48.62 

.0900 

15.29 

160.0 

84.0 

48.2 

3.5 

.3385 

.00689 

46.27 

.0854 

15.23 

160.0 

82.0 

39.4 

2.5 

.2422 

.00492 

44.03 

.0810 

15.19 

160.0 

80.0 

28.0 

1.6 

.1500 

.00304 

41.90 

.0767 

15.14 

160.0 

78.0 

9.6 

.6 

.0617 

.00125 

39.88 

.0725 

15.10 
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PB  =29.92,  Altitude  =  0 


DB 

WB 

DP 

-40.0 

-40.0 

-40.0 

.0 

.0 

.0 

.0 

-.1 

-.6 

.0 

-.2 

-1.2 

.0 

-.3 

-1.8 

.0 

-.4 

-2.4 

.0 

-.5 

-3.1 

.0 

-.6 

-3.8 

.0 

-.7 

-4.5 

.0 

-.8 

-5.2 

.0 

-.9 

-6.0 

.0 

-1.0 

-6.7 

.0 

-1.1 

-7.6 

.0 

-1.2 

-8.4 

.0 

-1.3 

-9.3 

.0 

-1.4 

-10.2 

.0 

-1.5 

-11.2 

.0 

-1.6 

-12.2 

.0 

-1.7 

-13.3 

.0 

-1.8 

—  14.4 

.0 

-1.9 

-15.6 

.0 

-2.0 

-16.9 

.0 

-2.1 

-18.2 

.0 

—2.2 

—  19.7 

.0 

—2.3 

—21.3 

.0 

—2.4 

—23.0 

.0 

—2.5 

—25.0 

40.0 

40.0 

40.0 

40.0 

39.0 

37.8 

40.0 

38.0 

35.5 

40.0 

37.0 

33.1 

40.0 

36.0 

30.6 

40.0 

35.0 

28.0 

40.0 

34.0 

25.2 

40.0 

33.0 

22.0 

40.0 

32.0 

20.5 

40.0 

31.0 

16.7 

40.0 

30.0 

12.3 

40.0 

29.0 

6.9 

40.0 

28.0 

-.2 

40.0 

27.0 

-10.9 

40.0 

26.0 

-35.6 

RH 

PV 

W 

100.0 

.0038 

.00008 

100.0 

.0376 

.00079 

97.0 

.0365 

.00076 

93.9 

.0354 

.00074 

90.9 

.0342 

.00072 

87.9 

.0331 

.00069 

84.9 

.0320 

.00067 

81.9 

.0308 

.00064 

78.9 

.0297 

.00062 

75.9 

.0286 

.00060 

72.9 

.0274 

.00057 

69.8 

.0263 

.00055 

66.8 

.0252 

.00053 

63.8 

.0240 

.00050 

60.8 

.0229 

.00048 

57.9 

.0218 

.00046 

54.9 

.0207 

.00043 

51.9 

.0195 

.00041 

48.9 

.0184 

.00038 

45.9 

.0173 

.00036 

42.9 

.0162 

.00034 

39.9 

.0150 

.00031 

37.0 

.0139 

.00029 

34.0 

.0128 

.00027 

31.0 

.0117 

.00024 

28.1 

.0106 

.00022 

25.1 

.0094 

.00020 

100.0 

.2477 

.00521 

91.9 

.2275 

.00479 

83.9 

.2077 

.00437 

76.0 

.1882 

.00395 

68.2 

.1690 

.00355 

60.6 

.1501 

.00315 

53.1 

.1315 

.00276 

45.7 

.1132 

.00237 

42.5 

.1052 

.00220 

35.4 

.0877 

.00184 

28.5 

.0705 

.00148 

21.7 

.0537 

.00112 

15.0 

.0372 

.00078 

8.5 

.0209 

.00044 

2.0 

.0050 

.00010 

H 

S 

V 

-9.53 

—.0217 

10.57 

.83 

.0019 

11.59 

.81 

.0019 

11.59 

.78 

.0018 

11.59 

.76 

.0018 

11.59 

.73 

.0017 

11.59 

.71 

.0016 

11.59 

.68 

.0016 

11.59 

.66 

.0015 

11.59 

.68 

.0015 

11.59 

.61 

.0014 

11.59 

.58 

.0014 

11.59 

.56 

.0013 

11.59 

.53 

.0013 

11.59 

.51 

.0012 

11.59 

.48 

.0011 

11.59 

.46 

.0011 

11.59 

.43 

.0010 

11.59 

,41 

.0010 

11.59 

.38 

.0009 

11.59 

.36 

.0009 

11.59 

.33 

.0008 

11.58 

.31 

.0007 

11.58 

.28 

.0007 

11.58 

.26 

AAA/? 

.0006 

1  1  CO 

11. 58 

.23 

A  A  A/> 

.0006 

1  1  CO 

11.58 

.21 

.0005 

1  1  CO 

11.58 

15.23 

.0319 

12.70 

14.77 

.0309 

12.69 

14.32 

.0300 

12.68 

13.87 

.0291 

12.67 

13.43 

.0282 

12.66 

13.00 

.0274 

12.65 

12.58 

.0265 

12.65 

12.17 

.0256 

12.64 

11.98 

.0253 

12.63 

11.59 

.0244 

12.63 

11.20 

.0236 

12.62 

10.82 

.0228 

12.61 

10.45 

.0220 

12.61 

10.08 

.0212 

12.60 

9.72 

.0203 

12.59 
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PB  =29.92,  Altitude  =  0- Continued 


J_/  -L> 

WB 

DP 

RH 

PV 

W 

H 

s 

V 

80.0 

80.0 

80.0 

100.0 

1.0323 

.02233 

43.69 

.0864 

14.09 

OA  A 

r7Q  A 

lo.  I 

yo.  / 

nooo 

AO  1  Olt 

AO  c^^ 
4Z.bl 

AO  A  A 

.0844 

1  A  on 

14.07 

QA  A 
3U.U 

IQ  A 

i  1.6 

QIC 

yi.b 

OA 

.y4oo 

AOAQQ 

A  1 

41. Ob 

AQ9/I 

.UoZ4 

1  A  AC 

14. Uo 

OA  A 

ni  A 
/  /.O 

<o.y 

^7  C 

OAOO 

A 1  OA  K 

.uiy4o 

AO  KO 

AQAC 

1  A  AO 

OA  A 

80.0 

'7^  A 

74.0 

oo  c 
o3.5 

0/?0A 

.obZU 

A1  OC  yl 

.01oo4 

OO  CO 

oy.oo 

.0<ab 

1  A  A1 

14.U1 

80.0 

75.0 

73.1 

79.6 

.8216 

.01764 

38.55 

.0768 

13.99 

QA  A 

'7/1  A 

71  7 

7c;  c 

A 1  C'77 

.Ulb  ( / 

07  ao 
6  i.bv 

A7CA 

1  o  on 

lo.y  / 

oU.U 

lo.v 

79  n 

.  ( 4o0 

ni  i^Q9 
.uioy^ 

Qfi  fi7 

0700 

1  0  QC 

lo.yo 

QA  A 

10  A 

oc5.0 

A 

bo.4 

.  IVOO 

A1  KOQ 

.uiouy 

Qt;  7<? 

A71  C 
.U  (  10 

1  0  QO 

lo.yo 

QA  n 

( i.U 

(Kl  1 
D  ( .1 

t)4.o 

.bboO 

m  AOQ 

QA  87 

A^!QQ 

.ubyo 

1  0  Q1 

lo.y  1 

80.0 

70.0 

65.5 

61.2 

.6322 

.01349 

34.00 

.0682 

13.90 

QA  A 

CO  A 

by.u 

CQ  Q 
DO.O 

r;'?  Q 
Oi.o 

.ovb  i 

A1  971 

00  1  n; 

.Ubbb 

1  0  QO 

QA  A 

an  A 

fi9  1 

04.4 

.Oblo 

All 

.ui  lyb 

09  09 

ACCA 

.UboU 

1  Q  QC 

QA  A 

A 

bU.o 

K1  1 
01.1 

(^977 
.OZ  i  i 

All  99 

01  p;i 
ol.ol 

.Ubo4 

1  o  oc 
13.o5 

QA  A 

OD.U 

Oo.o 

A1  Q 

4  i.v 

.4y4o 

A1  AKA 

OA  79 

AC  1  O 

.ubiy 

1  O  OO 

13.53 

80.0 

65.0 

56.6 

44.7 

.4616 

.00979 

29.95 

.0604 

13.81 

OA  A 

80.0 

b4.0 

54.b 

41.b 

A  one 

.uuyiu 

on  1 A 

zy.iy 

Acon 

1  O  OA 

13.00 

80.0 

63.0 

52.5 

oo 

38.6 

ono  1 

AAO/1  O 

.UUo4Z 

oc  A  c; 

AC7C 

.UO  (0 

1  0  7Q 

lo.  ly 

80.0 

62.0 

50.4 

35.6 

.3674 

AA^'7^ 

.00777 

on  no 

ACC 1 

.Uobi 

1  0  nn 
lo.  (  ( 

80.0 

61.0 

48.1 

32.7 

.3372 

AA^  1  O 

.00712 

on  oo 
27.02 

AC  A  n 

.054  ( 

1  o  ni2 
13.  lb 

80.0 

60.0 

45.6 

29.8 

.3076 

.00649 

26.33 

.0533 

13.74 

80.0 

r  A  A 

59.0 

O  A 

43.0 

on  A 

27.0 

.2787 

AAr^o^ 
.00587 

2o.bb 

ACOA 

.0520 

1  o  no 
13.73 

OA  A 

CO  A 

/i  A  O 

40.3 

Of^AO 

.zoUz 

OA  OO 

Z4.yy 

ACA^T 

1 0  no 

O  A  A 

80.0 

57.0 

0*7  O 

37.3 

0 1  c 

21.0 

.2224 

AA  A£iO 

.00468 

OA  OC 

24.35 

OAOA 

.0494 

1  o  no 

13.70 

OA  A 

80.0 

56.0 

34.0 

ion 

18.9 

.1951 

AA  A  ^  f\ 

.00410 

oo  n't 
23.71 

.0481 

1  O  CO 

13.69 

80.0 

55.0 

30.5 

16.3 

.1683 

.00353 

23.09 

.0468 

13.68 

OA  A 

80.0 

54.0 

o/*  o 

26.8 

1  o  o 

13.8 

1  A  OA 

.1420 

AAono 

oo  AO 

OA  CC 

.U4ob 

1  o  an 
13.67 

QA  A 

A 

Oo.U 

i  l.o 

1 1  fi*? 

91  SQ 

0444 

io.DO 

80.0 

52.0 

17.5 

8.8 

.0910 

.00191 

21.31 

.0432 

13.64 

80.0 

51.0 

11.0 

6.4 

.0662 

.00139 

20.74 

.0419 

13.63 

80.0 

50.0 

2.1 

4.1 

.0419 

.00088 

20.18 

.0407 

13.62 

80.0 

49.0 

-13.6 

1.7 

.0180 

.00038 

19.63 

.0395 

13.61 
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PB  =29.92,  Altitude  =0- Continued 


DB 

WB 

DP 

RH 

PV 

W 

H 

S 

V 

120.0 

120.0 

120.0 

100.0 

3.4476 

.08151 

119.55 

.2217 

16.52 

120.0 

118.0 

117.8 

94.0 

3.2402 

.07600 

113.43 

.2110 

16.39 

120.0 

116.0 

115.5 

88.2 

3.0413 

.07080 

107.64 

.2009 

16.27 

120.0 

114.0 

113.2 

82.7 

2.8508 

.06589 

102.18 

.1914 

16.15 

120.0 

112.0 

110.9 

77.4 

2.6682 

.06125 

97.02 

.1823 

16.04 

120.0 

110.0 

108.6 

72.3 

2.4933 

.05686 

92.14 

.1737 

15.94 

120.0 

108.0 

106.2 

67.5 

2.3257 

.05271 

87.53 

.1655 

15.85 

120.0 

106.0 

103.8 

62.8 

2.1652 

.04879 

83.16 

.1577 

15.75 

120.0 

104.0 

101.3 

58.3 

2.0116 

.04507 

79.02 

.1504 

15.67 

120.0 

102.0 

98.8 

54.1 

1.8644 

.04155 

75.11 

.1433 

15.58 

120.0 

100.0 

96.2 

50.0 

1.7235 

.03822 

71.39 

.1366 

15.51 

120.0 

98.0 

93.6 

46.1 

1.5886 

.03505 

67.88 

.1303 

15.43 

120.0 

96.0 

90.8 

42.3 

1.4595 

.03206 

64.54 

.1242 

15.36 

120.0 

94.0 

88.0 

38.7 

1.3359 

.02921 

61.37 

.1184 

15.30 

120.0 

92.0 

85.1 

35.3 

1.2175 

.02651 

58.37 

.1129 

15.23 

120.0 

90.0 

82.1 

32.0 

1.1043 

.02395 

55.51 

.1077 

15.17 

120.0 

88.0 

78.9 

28.9 

.9958 

.02152 

52.80 

.1026 

15.12 

120.0 

86.0 

75.6 

25.9 

.8920 

.01920 

50.23 

.0978 

15.06 

120.0 

84.0 

72.1 

23.0 

.7927 

.01700 

47.78 

.0932 

15.01 

120.0 

82.0 

68.3 

20.2 

.6975 

.01491 

45.45 

.0888 

14.96 

120.0 

80.0 

64.3 

17.6 

.6065 

.01293 

43.24 

.0846 

14.91 

120.0 

78.0 

59.9 

15.1 

.5192 

.01103 

41.13 

.0806 

14.87 

120.0 

76.0 

55.0 

12.6 

.4357 

.00923 

39.12 

.0767 

14.83 

120.0 

74.0 

49.5 

10.3 

.3557 

.00752 

37.21 

.0730 

14.79 

120.0 

72.0 

43.1 

8.1 

.2790 

.00588 

35.39 

.0694 

14.75 

120.0 

70.0 

35.3 

6.0 

.2055 

.00432 

33.65 

.0659 

14.71 

120.0 

68.0 

25.8 

8.9 

.1351 

.00283 

31.99 

.0625 

14.68 

120.0 

66.0 

11.4 

2.0 

.0675 

.00141 

30.41 

.0592 

14.65 

120.0 

64.0 

-44.9 

.1 

.0028 

.00006 

28.90 

.0559 

14.61 
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PB  =29.92,  Altitude  =0- Continued 


DB 

WB 

DP 

RH 

PV 

W 

H 

S 

V 

160.0 

160.0 

160.0 

100.0 

9.6555 

.29909 

376.34 

.6512 

23.07 

160.0 

158.0 

157.9 

95.1 

9.1872 

.27810 

352.66 

.6124 

22.55 

160.0 

156.0 

155.8 

90.5 

8.7363 

.25877 

330.86 

.5766 

22.07 

160.0 

154.0 

153.7 

86.0 

8.3023 

.24093 

310.73 

.5434 

21.63 

160.0 

152.0 

151.6 

81.7 

7.8847 

.22443 

292.11 

.5127 

21.22 

160.0 

150.0 

149.5 

77.5 

7.4829 

.20915 

274.86 

.4841 

20.84 

160.0 

148.0 

147.4 

73.5 

7.0965 

.19495 

258.84 

.4574 

20.49 

160.0 

146.0 

145.2 

69.6 

6.7250 

.18176 

243.94 

.4326 

20.16 

160.0 

144.0 

143.1 

66.0 

6.3679 

.16947 

230.06 

.4094 

19.85 

160.0 

142.0 

140.9 

62.4 

6.0246 

.15800 

217.11 

.3876 

19.57 

160.0 

140.0 

138.7 

59.0 

5.6948 

.14730 

205.02 

.3673 

19.30 

160.0 

138.0 

136.5 

55.7 

5.3780 

.13728 

193.71 

.3481 

19.05 

160.0 

136.0 

134.3 

52.5 

5.0738 

.12791 

183.12 

.3302 

18.82 

160.0 

134.0 

132.1 

49.5 

4.7817 

.11913 

173.20 

.3133 

18.60 

160.0 

132.0 

129.8 

46.6 

4.5013 

.11089 

163.89 

.2974 

18.39 

160.0 

130.0 

127.5 

43.8 

4.2323 

.10316 

155.15 

.2825 

18.20 

160.0 

128.0 

125.2 

41.2 

3.9741 

.09589 

146.93 

.2683 

18.02 

160.0 

126.0 

122.8 

38.6 

3.7264 

.08905 

139.20 

.2550 

17.85 

160.0 

124.0 

120.4 

36.1 

3.4889 

.08261 

131.93 

.2424 

17.69 

160.0 

122.0 

118.0 

33.8 

3.2612 

.07655 

125.07 

.2305 

17.54 

160.0 

120.0 

115.5 

31.5 

3.0429 

.07084 

118.61 

.2192 

17.39 

160.0 

118.0 

113.0 

29.3 

2.8336 

.06545 

112.52 

.2086 

17.26 

160.0 

116.0 

110.5 

27.3 

2.6330 

.06036 

106.77 

.1985 

17.13 

160.0 

114.0 

107.9 

25.3 

2.4409 

.05556 

101.34 

.1889 

17.01 

160.0 

112.0 

105.2 

23.4 

2.2568 

.05102 

96.20 

.1798 

16.90 

160.0 

110.0 

102.4 

21.5 

2.0805 

.04673 

91.35 

.1711 

16.79 

160.0 

108.0 

99.6 

19.8 

1.9117 

.04268 

86.76 

.1629 

16.69 

160.0 

106.0 

96.7 

18.1 

1.7500 

.03884 

82.42 

.1551 

16.59 

160.0 

104.0 

93.7 

16.5 

1.5952 

.03521 

78.31 

.1477 

16.50 

160.0 

102.0 

90.6 

15.0 

1.4470 

.03177 

74.42 

.1406 

16.42 

160.0 

100.0 

87.3 

13.5 

1.3051 

.02851 

70.73 

.1339 

16.34 

160.0 

98.0 

83.8 

12.1 

1.1694 

.02542 

67.24 

.1275 

16.26 

160.0 

96.0 

80.2 

10.8 

1.0394 

.02249 

63.93 

.1214 

16.19 

160.0 

94.0 

76.3 

9.5 

.9151 

.01971 

60.78 

.1156 

16.12 

160.0 

92.0 

72.2 

8.2 

.7961 

.01708 

57.80 

.1100 

16.05 

160.0 

90.0 

67.7 

7.1 

.6822 

.01458 

54.97 

.1046 

15.99 

160.0 

88.0 

62.7 

5.9 

.5732 

.01220 

52.28 

.0995 

15.93 

160.0 

86.0 

57.0 

4.9 

.4689 

.00995 

49.73 

.0946 

15.87 

160.0 

84.0 

50.5 

3.8 

.3691 

.00780 

47.30 

.0899 

15.82 

160.0 

82.0 

42.6 

2.8 

.2736 

.00576 

44.99 

.0854 

15.77 

160.0 

80.0 

32.2 

1.9 

.1822 

.00383 

42.80 

.0810 

15.72 

160.0 

78.0 

18.3 

1.0 

.0946 

.00198 

40.71 

.0767 

15.67 

160.0 

76.0 

-22.5 

.1 

.0109 

.00023 

38.72 

.0724 

15.63 

20 


VV  D 

DP 

-40.0 

-40.0 

-40.0 

.0 

.0 

.0 

.0 

—  .1 

—.6 

.0 

—.2 

—  1.2 

.0 

—.3 

—  1.8 

.0 

-.4 

-2.4 

.0 

-.5 

-3.0 

.0 

-.6 

-3.7 

.0 

—.7 

—4.3 

.0 

-.8 

-5.0 

.0 

-.9 

-5.8 

.0 

-1.0 

-6.5 

.0 

—  1.1 

-7.3 

.0 

-1.2 

-8.1 

.0 

-1.3 

-8.9 

.0 

-1.4 

-9.8 

.0 

—  1.5 

—  10.7 

.0 

—  1.6 

-11.7 

.0 

—  1.7 

—  12.7 

.0 

—  1.8 

—  13.8 

.0 

-1.9 

-14.9 

.0 

—2.0 

—  16.1 

.0 

-2.1 

-17.4 

.0 

-2.2 

-18.7 

.0 

—2.3 

OA  O 

—20.2 

.0 

—2.4 

—21.8 

.0 

—2.5 

—23.5 

.0 

-2.6 

-25.4 

40.0 

40.0 

40.0 

40.0 

39.0 

37.9 

40.0 

38.0 

35.6 

40.0 

37.0 

33.2 

40.0 

36.0 

30.8 

40.0 

35.0 

28.3 

40.0 

34.0 

25.6 

40.0 

33.0 

22.5 

40.0 

32.0 

21.0 

40.0 

31.0 

17.4 

40.0 

30.0 

13.2 

40.0 

29.0 

8.2 

40.0 

28.0 

1.7 

40.0 

27.0 

-7.5 

40.0 

26.0 

—24.6 

353-302 

O  -  70  -  4 
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Xv  XX 

PV 

X  V 

w 

VV 

100.0 

.0038 

.00008 

100.0 

.0376 

.00082 

97.1 

.0365 

.00079 

94.1 

.0354 

.00077 

91.2 

.0343 

.00074 

88.3 

.0332 

.00072 

85.3 

.0321 

.00070 

82.4 

.0310 

.00067 

79.5 

.0299 

.00065 

76.6 

.0288 

.00062 

73.6 

.0277 

.00060 

70.7 

.0266 

.00058 

67.8 

.0255 

.00055 

64.9 

.0244 

.00053 

62.0 

.0233 

.00051 

59.1 

.0222 

.00048 

56.2 

.0212 

.00046 

53.3 

.0201 

.00043 

50.4 

.0190 

.00041 

47.5 

.0179 

.00039 

44.6 

.0168 

.00036 

41.7 

.0157 

.00034 

38.8 

.0146 

.00032 

35.9 

.0135 

.00029 

33.1 

.0124 

.00027 

30.2 

.0114 

.00025 

27.3 

.0103 

.00022 

24.4 

.0092 

.00020 

100.0 

.2477 

.00541 

92.0 

.2279 

.00497 

84.2 

.2085 

.00454 

76.4 

.1893 

.00412 

68.8 

.1705 

.00371 

61.4 

.1520 

.00331 

54.0 

.1338 

.00291 

46.8 

.1158 

.00252 

43.5 

.1078 

.00234 

36.6 

.0907 

.00197 

29.8 

.0739 

.00160 

23.2 

.0574 

.00124 

16.6 

.0412 

.00089 

10.2 

.0253 

.00055 

3.9 

.0097 

.00021 

rl 

Q 

o 

V 

-9.52 

-.0192 

10.96 

.87 

.0045 

12.02 

.84 

.0044 

12.02 

.82 

.0044 

12.02 

.79 

.0043 

12.02 

.77 

.0043 

12.02 

.74 

.0042 

12.02 

.72 

.0041 

12.02 

.69 

.0041 

12.02 

.67 

.0040 

12.02 

.64 

.0040 

12.02 

.62 

.0039 

12.02 

.59 

.0039 

12.02 

.56 

.0038 

12.01 

.54 

.0037 

12.01 

.51 

.0037 

12.01 

.49 

.0036 

12.01 

.46 

.0036 

12.01 

.44 

.0035 

12.01 

.41 

.0035 

12.01 

.39 

.0034 

12.01 

.36 

.0033 

12.01 

.34 

.0033 

12.01 

.31 

.0032 

12.01 

.29 

.0032 

12.01 

.26 

.0031 

12.01 

.24 

.0031 

12.01 

^21 

.0030 

12.01 

15.44 

.0348 

13.17 

14.97 

.0338 

13.16 

14  "il 

0399 

13  15 

iO.  X(J 

14.06 

.0320 

13.14 

13.61 

.0311 

13.13 

13  18 

xo.  xo 

0309 

13.12 

12.75 

.0293 

13.11 

12  33 

0284 

13.11 

12.14 

.0281 

13.10 

11.74 

.0272 

13.09 

11.34 

.0264 

13.09 

10.95 

.0256 

13.08 

10.57 

.0247 

13.07 

10.20 

.0239 

13.06 

9.84 

.0231 

13.06 

PB  =28.86,  Altitude  =  1000 -Continued 


DB 

WB 

DP 

RH 

PV 

W 

H 

S 

V 

80.0 

80.0 

80.0 

100.0 

1.0323 

.02318 

44.62 

.0907 

14.62 

80.0 

79.0 

78.7 

95.8 

.9887 

.02217 

43.51 

.0886 

14.60 

80.0 

78.0 

77.3 

91.7 

.9461 

.02118 

42.43 

.0866 

14.58 

80.0 

77.0 

76.0 

87.6 

.9044 

.02021 

41.37 

.0846 

14.56 

80.0 

76.0 

74.6 

83.7 

.8635 

.01927 

40.34 

.0827 

14.54 

80.0 

75.0 

73.2 

79.8 

.8236 

.01835 

39.34 

.0808 

14.52 

80.0 

74.0 

71.7 

76.0 

.7845 

.01746 

38.35 

.0790 

14.50 

80.0 

73.0 

70.3 

72.3 

.7462 

.01658 

37.39 

.0772 

14.48 

80.0 

72.0 

68.8 

68.7 

.7087 

.01573 

36.46 

.0754 

14.46 

80.0 

71.0 

67.2 

65.1 

.6720 

.01489 

35.54 

.0737 

14.44 

80.0 

70.0 

65.6 

61.6 

.6361 

.01408 

34.65 

.0720 

14.42 

80.0 

69.0 

64.0 

58.2 

.6009 

.01328 

33.78 

.0703 

14.40 

80.0 

68.0 

62.3 

54.9 

.5665 

.01251 

32.93 

.0687 

14.38 

80.0 

67.0 

60.6 

51.6 

.5327 

.01175 

32.10 

.0671 

14.37 

80.0 

66.0 

58.8 

48.4 

.4997 

.01101 

31.29 

.0655 

14.35 

80.0 

65.0 

56.9 

45.3 

.4674 

.01028 

30.49 

.0640 

14.33 

80.0 

64.0 

55.0 

42.2 

.4357 

.00957 

29.72 

.0625 

14.32 

80.0 

63.0 

53.0 

39.2 

.4047 

.00888 

28.96 

.0610 

14.30 

80.0 

62.0 

50.9 

36.3 

.3743 

.00821 

28.22 

.0595 

14.29 

80.0 

61.0 

48.6 

33.4 

.3445 

.00755 

27.49 

.0581 

14.27 

80.0 

60.0 

46.3 

30.5 

.3153 

.00690 

26.79 

.0567 

14.26 

80.0 

59.0 

43.8 

27.8 

.2867 

.00627 

26.09 

.0554 

14.24 

80.0 

58 .0 

41.1 

25.1 

.2587 

.00565 

25.42 

.0540 

14.23 

80.0 

57.0 

38.2 

22.4 

.2312 

.00504 

24.75 

.0527 

14.22 

80.0 

56.0 

35.1 

19.8 

.2043 

.00445 

24.10 

.0514 

14.20 

80.0 

55.0 

31.7 

17.2 

.1779 

.00387 

23.47 

.0501 

14.19 

80.0 

54.0 

28.3 

14.7 

.1520 

.00331 

22.85 

.0488 

14.18 

80.0 

53.0 

24.4 

12.3 

.1266 

.00275 

22.24 

.0476 

14.16 

80.0 

52.0 

19.8 

9.9 

.1017 

.00221 

21.64 

.0463 

14.15 

80.0 

51.0 

14.2 

7.5 

.0773 

.00168 

21.06 

.0451 

14.14 

80.0 

50.0 

6.8 

5.2 

.0533 

.00116 

20.49 

.0439 

14.13 

80.0 

49.0 

-4.4 

2.9 

.0298 

.00065 

19.93 

.0427 

14.12 

80.0 

48.0 

-30.5 

.7 

.0068 

.00015 

19.38 

.0414 

14.10 
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DB 

WB 

DP 

RH 

PV 

W 

H 

S 

V 

120.0 

120.0 

120.0 

100.0 

3.4476 

.08490 

123.33- 

.2311 

17.21 

120.0 

118.0 

117.8 

94.0 

3.2410 

.07916 

116.95 

.2200 

17.07 

120.0 

116.0 

115.5 

88.3 

3.0429 

.07374 

110.92 

.2094 

16.94 

120.0 

114.0 

113.3 

82.8 

2.8531 

.06863 

105.24 

.1995 

16.81 

120.0 

112.0 

111.0 

77.5 

2.6714 

.06380 

99.87 

.1900 

16.70 

120.0 

110.0 

108.7 

72.4 

2.4972 

.05925 

94.80 

.1811 

16.59 

120.0 

108.0 

106.3 

67.6 

2.3305 

.05494 

90.01 

.1726 

16.48 

120.0 

106.0 

103.9 

63.0 

2.1708 

.05086 

85.47 

.1645 

16.38 

120.0 

104.0 

101.4 

58.5 

2.0179 

.04700 

81.18 

.1569 

16.29 

120.0 

102.0 

98.9 

54.3 

1.8715 

.04335 

77.12 

.1496 

16.20 

120.0 

100.0 

96.4 

50.2 

1.7314 

.03990 

73.27 

.1427 

16.12 

120.0 

98.0 

93.7 

46.3 

1.5973 

.03662 

69.63 

.1361 

16.04 

120.0 

96.0 

91.0 

42.6 

1.4689 

.03352 

66.17 

.1298 

15.96 

120.0 

94.0 

88.3 

39.0 

1.3461 

.03058 

62.89 

.1238 

15.89 

120.0 

92.0 

85.4 

35.6 

1.2285 

.02778 

59.79 

.1181 

15.82 

120.0 

90.0 

82.4 

32.4 

1.1160 

.02514 

56.84 

.1127 

15.76 

120.0 

88.0 

79.3 

29.2 

1.0083 

.02262 

54.04 

.1075 

15.70 

120.0 

86.0 

76.0 

26.3 

.9053 

.02023 

51.38 

.1025 

15.64 

120.0 

84.0 

72.6 

23.4 

.8067 

.01797 

48.85 

.0978 

15.59 

120.0 

82.0 

68.9 

20.7 

.7123 

.01581 

46.45 

.0933 

15.53 

120.0 

80.0 

65.0 

18.0 

.6220 

.01376 

44.17 

.0889 

15.48 

120.0 

78.0 

60.7 

15.5 

.5355 

.01181 

42.00 

.0848 

15.44 

120.0 

76.0 

56.1 

13.1 

.4527 

.00995 

39.93 

.0808 

15.39 

120.0 

74.0 

50.8 

10.8 

.3734 

.00819 

37.96 

.0770 

15.35 

120.0 

72.0 

44.8 

8.6 

.2975 

.00651 

36.09 

.0733 

15.31 

120.0 

70.0 

37.5 

6.5 

.2248 

.00490 

34.30 

.0697 

15.27 

120.0 

68.0 

28.7 

4.5 

.1551 

.00337 

32.60 

.0663 

15.23 

120.0 

66.0 

16.9 

2.6 

.0883 

.00192 

30.98 

.0629 

15.20 

120.0 

64.0 

-8.2 

.7 

.0243 

.00053 

29.43 

.0596 

15.16 
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DB 

WB 

DP 

RH 

PV 

W 

H 

S 

V 

160.0 

160.0 

160.0 

100.0 

9.6555 

.31557 

394.96 

.6854 

24.34 

160.0 

158.0 

157.9 

95.2 

9.1880 

.29309 

369.61 

.6438 

23.77 

160.0 

156.0 

155.8 

90.5 

8.7380 

.27245 

346.32 

.6056 

23.23 

160.0 

154.0 

153.8 

86.0 

8.3048 

.25344 

324.87 

.5702 

22.75 

160.0 

152.0 

151.7 

81.7 

7.8880 

.23589 

305.06 

.5375 

22.29 

160.0 

150.0 

149.5 

77.5 

7.4870 

.21966 

286.74 

.5071 

21.88 

160.0 

148.0 

147.4 

73.5 

7.1014 

.20462 

269.76 

.4789 

21.49 

160.0 

146.0 

145.3 

69.7 

6.7307 

.19065 

254.00 

.4526 

21.13 

160.0 

144.0 

143.1 

66.0 

6.3744 

.17767 

239.33 

.4281 

20.79 

160.0 

142.0 

141.0 

62.5 

6.0319 

.16557 

225.68 

.4051 

20.48 

160.0 

140.0 

138.8 

59.1 

5.7029 

.15429 

212.93 

.3837 

20.19 

160.0 

138.0 

136.6 

55.8 

5.3869 

.14376 

201.04 

.3636 

19.92 

160.0 

136.0 

134.4 

52.6 

5.0835 

.13391 

189.91 

.3447 

19.66 

160.0 

134.0 

132.1 

49.6 

4.7922 

.12469 

179.49 

.3270 

19.43 

160.0 

132.0 

129.9 

46.7 

4.5126 

.11605 

169.73 

.3103 

19.20 

160.0 

130.0 

127.6 

44.0 

4.2443 

.10795 

160.57 

.2947 

18.99 

160.0 

128.0 

125.3 

41.3 

3.9869 

.10034 

151.97 

.2799 

18.80 

160.0 

126.0 

122.9 

38.7 

3.7400 

.09319 

143.88 

.2659 

18.61 

160.0 

124.0 

120.6 

36.3 

3.5033 

.08646 

136.28 

.2528 

18.44 

160.0 

122.0 

118.2 

33.9 

3.2763 

.08013 

129.13 

.2404 

18.27 

160.0 

120.0 

115.7 

31.7 

3.0587 

.07417 

122.39 

.2286 

18.12 

160.0 

118.0 

113.2 

29.5 

2.8502 

.06855 

116.03 

.2175 

17.97 

160.0 

116.0 

110.7 

27.5 

2.6505 

.06325 

110.04 

.2069 

17.84 

160.0 

114.0 

108.1 

25.5 

2.4591 

.05825 

104.39 

.1970 

17.71 

160.0 

112.0 

105.5 

23.6 

2.2758 

.05353 

99.05 

.1875 

17.59 

160.0 

110.0 

102.8 

21.8 

2.1002 

.04908 

94.01 

.1785 

17.47 

160.0 

108.0 

100.0 

20.0 

1.9322 

.04486 

89.24 

.1700 

17.36 

160.0 

106.0 

97.1 

18.3 

1.7712 

.04088 

84.73 

.1619 

17.26 

160.0 

104.0 

94.1 

16.7 

1.6172 

.03711 

80.47 

.1542 

17.16 

160.0 

102.0 

91.1 

15.2 

1.4698 

.03354 

76.43 

.1469 

17.07 

160.0 

100.0 

87.8 

13.8 

1.3287 

.03016 

72.61 

.1399 

16.98 

160.0 

98.0 

84.5 

12.4 

1.1936 

.02696 

68.99 

.1333 

16.90 

160.0 

96.0 

80.9 

11.0 

1.0644 

.02393 

65.56 

.1270 

16.82 

160.0 

94.0 

77.2 

9.7 

.9408 

.02106 

62.30 

.1209 

16.74 

160.0 

92.0 

73.2 

8.5 

.8226 

.01833 

59.22 

.1152 

16.67 

160.0 

90.0 

68.8 

7.3 

.7094 

.01574 

56.29 

.1097 

16.61 

160.0 

88.0 

64.0 

6.2 

.6012 

.01329 

53.51 

.1044 

16.54 

160.0 

86.0 

58.7 

5.2 

.4977 

.01096 

50.88 

.0994 

16.48 

160.0 

84.0 

52.6 

4.1 

.3986 

.00875 

48.37 

.0945 

16.42 

160.0 

82.0 

45.3 

3.1 

.3038 

.00665 

45.99 

.0898 

16.37 

160.0 

80.0 

36.2 

2.2 

.2131 

.00465 

43.73 

.0854 

16.32 

160.0 

78.0 

24.3 

1.3 

.1263 

.00275 

41.58 

.0810 

16.27 

160.0 

76.0 

2.7 

.4 

.0433 

.00094 

39.53 

.0767 

16.22 

24 


UD 

WR 
W  JJ 

-40.0 

-40.0 

-40.0 

.0 

.0 

.0 

.0 

—.1 

—.6 

.0 

—.2 

—  1.1 

.0 

—.3 

—1.7 

.0 

-.4 

-2.3 

.0 

—.5 

—2.9 

.0 

—.6 

—3.5 

.0 

—.7 

—4.2 

.0 

—.8 

—4.9 

!o 

-.9 

-5.6 

.0 

—  1.0 

—6.3 

.0 

—  1.1 
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NATIONAL  BUREAU  OF  STANDARDS 


The  National  Bureau  of  Standards  '  was  established  by  an  act  of  Congress  March  3,  1901.  Today, 
in  addition  to  serving  as  the  Nation's  central  measurement  laboratory,  the  Bureau  is  a  principal 
focal  point  in  the  Federal  Government  for  assuring  maximum  application  of  the  physical  and 
engineering  sciences  to  the  advancement  of  technology  in  industry  and  commerce.  To  this  end 
the  Bureau  conducts  research  and  provides  central  national  services  in  four  broad  program 
areas.  These  are:  (1)  basic  measurements  and  standards,  (2)  materials  measurements  and 
standards,  (3)  technological  measurements  and  standards,  and  (4)  transfer  of  technology. 
The  Bureau  comprises  the  Institute  for  Basic  Standards,  the  Institute  for  Materials  Research,  the 
Institute  for  Applied  Technology,  the  Center  for  Radiation  Research,  the  Center  for  Computer 
Sciences  and  Technology,  and  the  Office  for  Information  Programs. 

THE  INSTITUTE  FOR  BASIC  STANDARDS  provides  the  central  basis  within  the  United 
States  of  a  complete  and  consistent  system  of  physical  measurement;  coordinates  that  system  with 
measurement  systems  of  other  nations;  and  furnishes  essential  services  leading  to  accurate  and 
uniform  physical  measurements  throughout  the  Nation's  scientific  community,  industry,  and  com- 
merce. The  Institute  consists  of  an  Office  of  Measurement  Services  and  the  following  technical 
divisions: 

Applied  Mathematics — Electricity — Metrology — Mechanics — Heat — Atomic  and  Molec- 
ular Physics — Radio  Physics  - — Radio  Engineering  - — Time  and  Frequency  - — Astro- 
physics -' — Cryogenics. - 

THE  INSTITUTE  FOR  MATERIALS  RESEARCH  conducts  materials  research  leading  to  im- 
proved methods  of  measurement  standards,  and  data  on  the  properties  of  well-characterized 
materials  needed  by  industry,  commerce,  educational  institutions,  and  Government;  develops, 
produces,  and  distributes  standard  reference  materials;  relates  the  physical  and  chemical  prop- 
erties of  materials  to  their  behavior  and  their  interaction  with  their  environments;  and  provides 
advisory  and  research  services  to  other  Government  agencies.  The  Institute  consists  of  an  Office 
of  Standard  Reference  Materials  and  the  following  divisions: 

Analytical  Chemistry — Polymers — Metallurgy — Inorganic  Materials — Physical  Chemistry. 
THE  INSTITUTE  FOR  APPLIED  TECHNOLOGY  provides  technical  services  to  promote 
the  use  of  available  technology  and  to  facilitate  technological  innovation  in  industry  and  Gov- 
ernment; cooperates  with  public  and  private  organizations  in  the  development  of  technological 
standards,  and  test  methodologies;  and  provides  advisory  and  research  services  for  Federal,  state, 
and  local  government  agencies.  The  Institute  consists  of  the  following  technical  divisions  and 
offices: 

Engineering  Standards — Weights  and  Measures  —  Invention  and  Innovation  —  Vehicle 
Systems  Research — Product  Evaluation — Building  Research — ^Instrument  Shops — Meas- 
urement Engineering — Electronic  Technology — Technical  Analysis. 
THE  CENTER  FOR  RADIATION  RESEARCH  engages  in  research,  measurement,  and  ap- 
plication of  radiation  tjo  the  solution  of  Bureau  mission  problems  and  the  problems  of  other  agen- 
cies and  institutions.  iThe  Center  consists  of  the  following  divisions: 

Reactor  Radiation — Linac  Radiation — Nuclear  Radiation — Applied  Radiation. 
THE  CENTER  FOR  COMPUTER  SCIENCES  AND  TECHNOLOGY  conducts  research  and 
provides  technical  services  designed  to  aid  Government  agencies  in  the  selection,  acquisition, 
and  effective  use  of  automatic  data  processing  equipment;  and  serves  as  the  principal  focus 
for  the  development  of  Federal  standards  for  automatic  data  processing  equipment,  techniques, 
and  computer  languages.  The  Center  consists  of  the  following  offices  and  divisions: 

Information  Processing  Standards— Computer  Information  —  Computer  Services  —  Sys- 
tems Development — Information  Processing  Technology. 
THE  OFFICE  FOR  INFORMATION  PROGRAMS  promotes  optimum  dissemination  and 
accessibility  of  scientific  information  generated  within  NBS  and  other  agencies  of  the  Federal 
government;  promotes  the  development  of  the  National  Standard  Reference  Data  System  and  a 
system  of  information  analysis  centers  dealing  with  the  broader  aspects  of  the  National  Measure- 
ment System,  and  provides  appropriate  services  to  ensure  that  the  NBS  staff  has  optimum  ac- 
cessibility to  the  scientific  information  of  the  world.  The  Office  consists  of  the  following 
organizational  units: 

Office  of  Standard  Reference  Data — Clearinghouse  for  Federal  Scientific  and  Technical 
Information  ' — Ofiice  of  Technical  Information  and  Publications — Library — Office  of 
Public  Information — Office  of  International  Relations. 

'  Headquarters  and  Laboratories  at  Gaithersburg,  Maryland,  unless  otherwise  noted:  mailing  address  Washington,  D.C.  20234. 
-  Located  at  Boulder,  Colorado  80302. 

■1  Located  at  5285  Port  Royal  Road,  Springfield,  Virginia  22151. 
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